Perforation is a known but rare complication to Endoscopic retrograde cholangiopancreatography (ERCP) with endoscopic sphincterotomy (ES). Most of the perforations are located in the periampullary area due to ES. This report presents an unusual perforation in the third part of the duodenum following ES. The patient an eigthy-sixt-year-old man underwent ERCP with ES. The patient had Magnetic Resonance Cholangio-pancreatography (MRCP) and Computerized Tomography (CT) verified cholelithiasis and intra-and extrahepatic cholestasis. The perforation was not found under the ERCP procedure but was clinically revealed when the patient developed pneumoscrotum after the procedure. A CT-scan with oral contrast later confirmed the duodenal perforation.
Introduction
Endoscopic retrograde cholangiopancreatography (ERCP) with endoscopic sphincterotomy (ES) is an advanced procedure with an overall 1-month morbidity of about 10% and a 1-month mortality of about 1%. 1, 2 Perforation is a serious complication to ERCP and usually related to ES and instrumentation of the biliary and pancreatic ductal systems. 3 We present an unusual case with pneumomediastinum, pneumothorax and pneumoscrotum following ERCP and ES due to a duodenal perforation in the third part of the duodenum.
Case Report
An eighty six year old man with a history of diabetes mellitus, arterial hypertension and previous cerebral stroke presented with symptoms of cholestasis and slightly increased levels of basic phosphatase. Imaging with magnetic resonance cholangiopancreatography (MRCP) and computerized tomography (CT) demonstrated cholelithiasis and intra-and extra hepatic cholestasis. Following an apparently uncomplicated ERCP and ES without any technical problems, a 6-7 mm stone was extracted from the common bile duct, using a balloon catheter. One hour after returning to the ward, the patient complained of epigastric and genital pain. Examination revealed a tender epigastria region and crepitation (subcutaneous emphysema) from the neck down to the scrotum, which was enlarged and tender.
A chest and abdominal CT-scan with intravenous contrast revealed retroperitoneal emphysema, emphysema in the scrotum and subcutaneously in the groins (Figure 1 ). Furthermore the CT-scan revealed a 2 cm wide pneumothorax at the right side and pneumomediastinum ( Figure 2) .
Because of suspicion of duodenal perforation following the ES, the patient was treated with a nil-by-mouth regimen, intravenous fluids, antibiotics and analgesics. The patient's condition worsened on post-ERCP day 2. In particular, his respiratory condition deteriorated and serum C-reactive protein levels increased significantly.
As no clinical improvement was observed, another CT-scan was performed on post-ERCP day 5 with both oral and intravenous contrast. Surprisingly, it revealed oral contrast leakage into the peritoneal cavity from the third part of the duodenum (Figure 3) .
In view of the patient's poor clinical condition, it was not possible to operate the patient and after consultation with the family, invasive treatments were stopped on post-ERCP day 6. The patient died on post-ERCP day 7.
Discussion
The incidence of perforation following ES is about 2% 1-3 and may be a life-threatening complication to ES. 1,2 About half of the perforations are in the periampullary area primarily following ES and about one-third of the perforations are in the bile or pancreatic duct systems following guide-wire procedures. The remaining perforations are in other areas of the duodenum. [3] [4] [5] In the present case, a CT-scan revealed no leakage of contrast from the first and second part of the duodenums, and particularly not in the periampullary area. Instead CT revealed contrast leakage to the peritoneal cavity from the third part of the duodenum.
The mechanism of perforation in the third and fourth part of the duodenum is uncertain. The cause for the duodenal perforation was probably related to a mechanical pressure from the endoscope on the duodenal wall or a stretch on the duodenal wall from the endoscope during the maneuver for getting into canulation position. The duodenal wall may have been unusual fragile due to the patient's cardiovascular comorbidities and advanced age. 6,7 Pneumoscrotum was recognized both clinically and by CT-scan. The pathways that enable air to accumulate in the scrotum are numerous and diverse. 8 In the present case, we believe that the major mechanism for the pneumoscrotum was the retroperitoneal air coming from the perforation in the duodenal wall. Free air from the retroperitoneal space can reach into the scrotum along the spermatic fascia. 8 Retroperitoneal air can spread through deep fascial planes to subcutaneous tissue and develop subcutaneous emphysema.
The location of perforation in the present case was not revealed before oral contrast was applied to the CT scan at post-ERCP day 5. However, even in absence of an identified duodenal perforation, it is possible to develop emphysema after an ERCP. This can be explained by a mucosal disruption following increased intraluminal pressure after air inflation or a small iatrogenic perforation not detected by the conventional imaging techniques. 9 An ERCP related perforation could be managed in different ways depending of the location of the perforation and the patient´s clinical condition. Periampullary and guide wire perforations may be managed no surgically with close surveillance. At no surgical management the patient is treated with intravenous antibiotics, fluids and a nil-by-mouth regimen (as was done in the present case). Perforations in the other parts of duodenum usually require immediate surgery. 4, 5 When a patient, with a large duodenal perforation, is inoperable due to for example an advanced age and comorbidities, it is possible to try to repair the perforation endoscopic with endoclips. 10 Finally, using gentle low-risk techniques (e.g. guide wire) together with deep sedation or even universal anesthesia for patients with identified risk factors for ERCP related perforation (e.g. sphincter of Oddi dysfunction, sphincterotomy, stricture dilation, and long duration of the procedure 4 ) are maneuvers likely to reduce the risk of duodenal perforation. In conclusion we report a case of a duodenal perforation at a rare location, the third portion. Clinically the suspicion of a perforation was revealed by pneumoscrotum. Aggressive diagnostics with both oral and intravenous contrast at abdominal and chest CT scans are advocated on suspicion of perforation or other serious complication following ERCP.
